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2!. HUE 3717* IHIOIM E^g AK3I2J Z.^HS ae>£l£ 21- HBE2I- »£H 71501 3713H5 

xi as. Beg di-s *3f£s em S7i*i2! as, eoi otw ^ sjq. 
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£& 

SB Si ZrGrZt ±fgf 

1 RAT-SAC S2§ OlgSfOI ^SS XPI SI N 7CTS ORAM S*2| «j OiMOl 3101 0^ 
E Ife E taOflAt 1-rS CK> £Btt SSE; 

E2a_S CT-SAC 39ff 0I33KN W7I SI « » 7tf|= DRAM 3*|S| *S QIEIIOIg SOl^ 

<3 9E* 

E 2fe E 2aOUA| 2-2 'a [[» ^Bti" B9E; 

E 3a LHXJ E 3gS B H^3*i" SI I g AIM Oil IfljE iSt^l flSt 9«Eg; 

E 4a LHXI £ 4e£ B M32| b©q«f M 2 gAIWOfl CLF^ fiBE ^# ^SSI-71 «^ 
E 5^ g gj-goj H^vxi^- ^ 3 ^AlOilOfl 0}S 5UE2J fiOl^ E^E; HE|H 

£6zS fe^£4 HUT^ Jfl 4 &AlH]0ii [{JE SBE2J SOI^ E^EOIQ. 
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g|§ ^199&-O0B4959 

£3 MEi *<3*rcr WSOfl ShgJ- 210IQ. 

• ~«>E$il OlAflS, S HS^JSOT ^§5|£S ^SElOi StU 256 Q57rfcl|M^ £21 S^Oil CKJ- 

& E£ 0.25*i£J 371 IS £tH]Ai EH «7flS 717* tJIg CK3IUSJ shq a DilSHl (BRAN)2J- IT 
£ £223 ohs^j ^*|7r*!XI! AIE21 fl^EiH ^5£|H «fE*l HS^SrS 

(H) ttrEh "hESII ±Xr «fi*rfe0l 14*32! EI^HEHID S3 (lithography process)2J O r ±3 3 

m &n (Bask alignment margin)^ □ 10I7IU HEft!" OHSe fi?3rX| SrTi 5fe 2101 OR 

S^SJH^ «rExfl 3f*l7r XflSIi IUL eh£fl|2f 5! 13^21- OWrXl «3Eltr 

mm^z asa ?\b #w s*r axeman, m& di«» 7^ ess ^*^sq. 

^EiS *|*t iHseoi *r^H* IfH, EI^HEHUI ssouai, e ssouai ^gg LH 
^ uagofl d^h sis 4ts^m cfg nae^ 2101 ^sa. aau ^^i/&^°- 

mmm AK3I2J S>81 (nisregistratlon)OI EI^HEHID 3SM4 3EIHS, SBS 2^1 LHOil DI- 

SS £Sof7l SI*BA1 ^A1*K= BIS Z.^ LH2| OUIg 2101 fi^SQ. DZMk. 3 

3&IHS, 4^*r OfSOl ^fixl Sr^ 0R30I ©sat' ^5 (margin-less strucrem 71 £3 
°] ^aOI D ^3 Oil 3* 2££J7|(HI 0]S»Q. 3£m 7 1 § 13 SI 5BJ ttgttOil 

2101AI OrSOl SSa*r =?2.m 2= 2101 7rS Sa*rD. =QJ *0| ^ESi 7IB, ^ 3 3* ^ 

#HJ a 3 #M01I ^3EII2 Ar^EI7l 03 SOil. 013 01 M^fi^ 5«| 2101 & 

H^M2S1b ^Sh^ 01 7hS- 22^0|CK 01-201 gSSti" ^ ^lal S 

SIUSjoi §1 g: (selef -aligned contact hole)s ^^K^ ^31 

^101 2^£JH 2iQ. 32i*H §1 &m **mti= £IHI^ 0 AE\ 

SAC (reverse active type self-aliped contact, 0|^ flAT-SACOIHK SSHi- 5^ SAC 

(contact type SAC, 01* CT-SACOiei- §*0 5tMHlK 

37^°J SS^ei 71^01 I EDM 98011 "240n» Pitch 4H3RAM Array MOSFET Technologies with X-ray 
Lithography - ^ Ti^SS H£IH 1997^3 Symposiua on VLSI Technology Olgest of Technical PapersOfl 
"A Fully Printable, Self-aligned and Planarized Stacked Capacitor ORAH Cell Technology for 1 6bit 
ORAM and Beyond"^ JS^SS ^ ^XljtlSia. UeiH, SS^J& 7I£0I I EDM ^Oil "A 

Process Technology for I Giga-Bit DRAM "01 SI- TtimZZ IB3M 9QH1 "A New Planar Stacked 

Technology(PST) for Scaled and Embedded DRAMsTJIEl^ SI^£S TflXHEISlQ. 

&n (rat-sac)^ gmm oissfoi e^j ^ coum m^ t ±s.zm 21^ 3 tii^ as» ibes 5^ 

DRAW &>*1°J ^ OiaOl SI 01 0^ MOl^e S3E7I- E laDfl EAJEJOJ E laOJ 

A|, *K (10)^ TilOIS 53^ (E~r, ^E £FPJ), «3S (12)= ^SEITil 2^ (storage 

electrode)^ SfEfll 712011 91or= Wl SI OHg (self-aligned btried contact, 0I# BC2f §>' 
^5 22: (14)^ bIM dr°l (bit line)^ ai-Ei-fl 7I5V0II 213r= Wl SI 5}g ^ (01^, DC 
UEH^Q. *!gEI= ^ 2^ (active area)E £ ia°J g<5IU ^01 TX^ 

(T-shaped struce)S ^^SP-. 

E 1b£ E laCHlAI 1-1 Cttclr sE^J" B9E^ SOJ^CK RAT-SAC 5Sa Ol^olOl 5^? 
71 ^Itl* AR5 -£iJ5r ^§ (photo-etching process ^*«SrS, d|M Br2i S! ^SSiXI IHE§m 
^Sm7l JH^ (opening)7K E IbOfi EAIS bfSf ifOL DijESI «1M ^£Sr^ 2 ?H2| ^?|^ egi 
XI^Ei (switching transistor)MO| ^^Eie ^ S^£l E?fOi| COBJ-Ai «^9CH. 01* £SU ^Xr°J 



S^OII bloflAJ ^tH^^S ^ 2iQ. RAT-SAC ^S2| 2°, ^lOlM aAJEj ^ ( 

^7q°|o S Ahea^ ^loim eaiei ^m)si ±i^o S pj^^ ^101^ c 




(17)21 SOI (Oi^, S^PF S^SS JEAI& ^O^Til SQ. 

□ S2h E IbOilvM ^ 4: Si^OI. EBE (18)2i 37|7r ^£10! =^ (Sg^ QrS S^S 

Sr7l Oi^Q. ^ ^Qjblg 0IgSr= SAC S§0{| SICHAI, 01^21 3^ E IbOiJAi §d (20)UOT 
IE (18)S E25| (OHM IS, ESE! ^£1 ^E|^)Qi ifl$|AI^|?>, 4'§55°J RAT-SAC 5£HJ 2^ E 

. """" " •• ' ' = g= 

3717^ 

2101 

OiSPO. Or#£1, °hA1 hm ^Ol, IIHE2J ^ 53SJ0I ^OI^S^'AfOiOi «2£KH IE 3 

Kfi i§ ora (^, 2.®m □h^)oi s^oi &^£ioi ±* ^^voi os ei^a 

AI Sfl^l (soft refresh fali)# 

^, CT-SAC ISe OieSKfl SSS 5^ ^ (OSM #3, ^£3X| 3^ 3J dl E 2^ IHEB 
§§)§ 7CT^ DRAM ^ OiaOlOi! U\tl S3E7I- E 2a0{| EAI5JCH sTch. E 2tOfl SiCHAjTsTla 

2^, E 2aOi)AI ^ 4: Si^OI, BC (I2fe DC (I4)0fl d|$flA| ^CH5iii^^aa E 2b& E 2a 
OflAI 2-2*& t&et E^Eg S0?5Q. 
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^ ^ ^19S9-00B4959 

S^OI Braofl, CT-SC Sg2J «2?0I, £ 2a0il £A|& br2r SOL SS! 

£e Ersrs^s rac-sacou umH #chs?2£ ichxiti eioj <oimL ?H^7i> *2ejxi 

' " 8r p =-*<&QI ^ 210-not oeenL S012 ^blM ^*W7I *{o1Ai ±W £7rAI?10t *>Q. 

3 32K mm (I0)2| HAJE] ¥£01 ^I^OiAJ 7101^ (28 E- 

?flGIM 2^H| 27139 9301 SiTS). 

£ ZaDOAl ggS blhSh »0| f BC (I2)7r DC (14)0ii HlolAJ Stffl *g£J7l UHSOfl §3*J- 3QI£ 7r 
Xi= ili ^23PI £loHAt=, X (14)0fl 53*1 7flO|E SAISI *g§OI 8C (12)(HI sgg ?i]0i 
e SAIEI UmM #CH*iSS SOI ^^ICHOt n 32h #3- (inter layer 

insulating f iln)Qfl EH» BM«t2| qzf £G|U|?|- ST2EIXI SW SNM £92 Ulfir Ittl JflOlM 2^0j 

3vU £3*! SAC SS§2J SHIS€ £S*I£S MSV ^ Sfe 7|£0| "A 0.23**2 Double Self-Aligned 
Contact Ceil for Gigabit DRAMs With A Ga-Added Vertical Epitaxial Si PacTEKf 1QDM 9801 

01 71^ 7Her^!SS £3o|9, 01 7Ib£ **7I SI 5^ §3 Did Oil LOO (lightly 
doped draln)^ mm ±Ifl|0|AI© «3Sh7J SSAI ^S^^Ei^J 4:2±/Hc1°l 2^ 

M §AjOfl *3*J-£S4i TjlOiM h:S(2AiEI ¥&)§ ^731^ 4* 2iO. 3E1££, IH£-71IQ|E2| 

2?7l^2i 932J 5§0HAI^ 5?4^ ^OIQ. *KKI9, SIS Er9 S* F 2S £^£9, OUEI^g £ 



01 £ °!*H/j, SH£7r S£JS 4= SlCKEr 9S01 2iD. 

CD^lAi S ^£ £1233 S-^au sjfcjej- S3 IHEt «#Sfe »BS HISSrzr 20IO. 

£ wssi Cr« sms n?\ &m s^? m smnz wi^-mbu 37139 9§§ 5bsj 

a wssj s qh si 5^ &m tj-gir wi esj xh^-= ss ihe^ ^of 

73= ^XIW 4= 2i= S3 HBS «5 73l5er~ 2101 

s S Dg §^ DHS QB OHS AF0I2J OrSa 4 

Si£ S3 US M&ote ^OIQ. 

2J HH^sOl ^£Xfl 715s HISSr= ^71 1 SS^I SI ^71 ^SJfl 713^ 711 I 

SS^s ^55^ &712h; ^71 «l 1 §2^01 Jtg£l£^ 3EJH ^"71 HH^§ AmitH)^ feW 2iS^ ^ v 
71 7fl I S*ism ^2mF0l «1 1 BHSM ^^5r= B«2h; ^71 ^ 1 HAS H ^71 « 1 ^S^m S= 

2 s hi 3 ^?i§§ BTiah; ^-71 7a 1 msm ^aj^pi aixi^M m 

S# ^"71 HH^!= ^¥2J #71 331 3 ^Ofl B^2|-; #7| 5£ BilX)^ fijjgm D^35 

Afg*KH #71 »l I i!S7f mm #71 M 3 S 3 2 i3^f ^t:S B^iSf: #71 

3£ aiXI^EI IBS# ^|7i^ «, #71 ft 1 IHS S! #7| ?3I 3 gSS|- W 2 S£iefs ^^Sr~ 
#71 SI 2 ^PjHVQI OHUfTq #71 « 2 SS^m ^i^KX «| 2 S3 SI *^or~ £^IE 

01 ^AiWIOfl SJOIAL #71 HI 1 a M 2 EHSM^ ^£E[X1 Er°!S HISSAi ^*Cr. 

01 £AI0II(HI SiCHAJ. #7| HI I OiCf 30QD-7000A2J ^11] M 7W^ SEI ^EI5S5 ^#E|5|, 

#71 mt\ ^EiES P 2 J ^Sufe 25| 2i£2| E2fl 21/4:2:^ §^ M^MS S9SQ. 

01 2 AIM Oil SJOiAJ, #71 HI 2 SS^S #71 3 ^Ztffe §^0fl 01i|-^MIH5Ai 

B ^SOil 2l*h9, HI 1 §se|£S ^ ^21 HH^POI ^Sxil 71 B# 73 

5sk= en»; onin^M ## oi§^k« #7i Afoioii a i S3 ism 

B?tl2*; #71 ^sa 715 29011 HI 2 c^qj ; g j SS SHS7F bc^l QUBr^i 

#71 » 2 SSSm ^l^fe B?i!2>; #7| «H£^| 715 29011 HI 3 3 14 

= &5l2f; #71 HI 1 S3 SHSe hc^A|7l7l cIXI^e IB^g #7| HHfia #^2| #71 7a 4 

22*1 #0il BTflSr; #71 3£ Ei!73^e D^35 ArguKM #71 HI 1 £3 II £71- in 

§jj fflDCT #71 HI 4 S HI 3 S9^ie 37II2F; #71 HI 1 £2 US 9! #71 HI 4 

19Stg S~ USSrir #7| HI 4 SSSfOI [Ijj^AI #7| SSS|# ^j^OJ 

HI 2 S3 IB Eg ^^oF^ ZW\m 

e S cm m^W 2|tr3. SS^o^ HEl^ ^ 7H2J UH^MOi «#9 ^S^l 7I5# HIS 

or^ E^2K- #71 °j #71 ahSSI 715^ £25ti ^^or^ B?il2f; #^| g95JOI 

Jl HEiH #71 W&W AWIOiEi- ^Or 2iS^ #7| S2^3 ^2^H31 HI 1 I£i *^Shrr S^ Oil 
SSs OieSKW #71 KHd^Hl #^901 SslZl ^S^ #71 HI 1 IfflS #00 HI 2 IBS^ 

?fl2H #71 «!£Xi 715 29011 HI 2 39^ ^^5^ E^2f; #71 HI 1 £2 US7r in^^ OIM 
#71 HI 2 S92r# ^ZiSfe WIS*; 2^ Oil ID ^§ 5§M OigsSl #7| HH^§°I #1901 Sol 
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^ ^ ^ 1 999-Q0B4959 

73 SfrES 6PI Xfl I £2 HE #0fl A! 2 £2 HEM *#*r= &7| 3; #71 ffi£« ?I5 23011 Xil 3 
SS^a «#tt #71 fll 2 £2 fiHE?r inS^ #71 XD 3 *iZtfr= BUB &tm 

(si-g) 

oi s> g2 ^oi smu. him e^/^seixi 2^m esa 71500 3^*Kr £2 ibe^ w a 2*f 

SHE SSes #*HAd 

H ^S(W WE flJ£ %M0\\ 33r3, E 3g, E 4e, E 5, HEJH £ 6^ &£Sr3, HIM Er3 S 

££E|X| 2^M BKE» 715011 ^ 31Sr£ 33 2^ (DC) 5! DHfl (BC)g Eg IHE7r 2 «|S 
SLWI^ iBE2f 2*r IHES ^^SQ. W HUE Si 2£r EHE^ RAT-SAC, CT-&C, OflS|Qia 55 52 
mm ^tlt!" SfflW 2|*BA1 ^#SCh OlStfL RAT-S/C, CT-SAC, Oil 10^ 3 #S S Oiii *H-r3& 

oi sera #71 &m w octh& ^, Tiiois 2^21 sajei ^eoi ej 

01 Aj flBESf TflOlM^ 27I*S£S Ai^ 2S£I= 2, SUE 371 7r HO|E 3=g AH3|2| Zi^og XBSJE] 
£ 2, 1IE21- «rEfll 71501 27l^££ 33£IXI Sfe 2 (not-open), BCg 2J2J rj r 2 3£h 

27133 sa, §01 ^kis ^ aa. 

(XI t 4AI0I) 

E 3a LHXI E 3g£ & «J321 HUrS^ EI 1 £ AIM Oil ^SEIXl 2^/HI^ Er3S m c m 

3?hm# aot^^ esE^oia. 

3^, ^3^1 (isolating insulator film) (102)01 BMESI ?I5 (100)011 #7| 321 S3 

^ (102)01 £i$8A1 CI132I DJEEJ a (memory cein@ ?#Sr=- £SI§ MS*I^E1 (switching 
transfstor)MOI *S£I£ »4 23 (active area)0| S2ISQ. 3 CrgOL &E«I ?I5 (100) #tHlzr, 
HI 1 133- (104), SB 1 E2SM1Q6), 3EIH XO 2 m&*t (109)01 01 £0*2J ##33 7|£^ OlSffr 
Ctt SSK ^1 ^1 I (I04)S 01^ ^IO|E (gate oxicfe f i lm)SSA1 SfgSKlL 

^ 2 (108)2 1000-2000 A =11 §^2|0|CK HQm 2^5 ^^oPI 91^ 

£J AfS ^ (photo-etching process) 01 ^tSS ^?1S e2hx|^BM°1 iS^/Eai3 

S^i ^^or^l ^Iti" 012 5SOI 

3 DSOII, W 3 S32f01 ^EJII 715 (100) 23011 «3SCr. ^71 3Qi 3 SS^S 01 ©0HH1 ST ^3 
3 01^ «J-§^ 012 <t}Z| (anisotrophic reactive ion etching; 01^ Oil*|-«! ( etch-back )0I Eh 
(Hi 2|«BA| 23 ^^tiCHAi, E EAI2 UlfiF SOI. >flOie 2^ (108) S 2 *?3^ (108)21 ^« 
1 ^Oil TflOlM r^HJOIAI (120)001 ^^^ICK « 4 (122)01 ^"71 BTES1 715 (100) S30fl ^ 

#71 *0 4 ggef (122)2 CHSf 50-200A21 ^mm 7 r XIS §^S, v 0IQ. 

&-7I e^sa 715 (100) 2300^, SS^HSAI X|[ 5 (124)01 S«5aDI, CH^ 3000-9tffiOA 

2} ^)»^ 7WI^ ^r^OID. CMP £^ Oil*!-*! Ol^rOt #7| ^ 5 S3*f (124)M S©th7fl 

S^3^EIE^ 5£ aiXf^M nag O26)0J S^SCK #3t.^S2l SSMOil m^r 
^2re2 E 3b0il EA1S um IfQ. 

^•71 aiXI^M HHS (126)M Dhi3S Ar^KJI XII 5 S3^" (124)# #71 X8 2, Xfi 3, ZIEIil ^1 4 
^3^rM (103), (120), 3 B1H (1 22)21- ^91 3$, XI 4 (122)# 32JH #7| M 

@ (I26)S ?ai7i$t3 E 3c0fl EAJS RAT-SAC ^£71- ^Oi2Q. ^, gg°^g ^gSh^ #71 Xfl 
5 SSSt (125)2 2!E! S35| (102) #DU3 ^OfSiH, 23 #0fi^ ^0^X1 

E 3c21 32r§ ^, ^Eifl 715 (100) 23011^, 3000-7000 A°1 ^«B^ 7hXI^ fll 2 E2^0I 

( %7I ^11 2 E2^2 ESS! S3 ^a^OIQ. CMP E^ EH1*I^S 5S01I 2J*flAl #71 H 2 E2^ 
21- #71 XO 5 33^" (124)01 ^^IICK 01 S^SAi, E 3d0fl EAl^j Hh2f ^2 W IHE (128) 
7] TflOIS 2^ OOS)a Si^ S3Sr (SS^M (104). (108). 3E1H (l20)Sg ^») AKJI 

Oil 3 ^#sCK 

rmxuiM£*s set. ■ssbftwiiri u u«a <n 

#71 W HIE (128)2J S30I ic^^ dBTO, #7| IBS (134)# UY±R£. M£o\0\ #71 ^ 6 ^ XII 7 

SSS^ Ji? 0) °' C132)0! ^ SHFa2 E 3fOI EAI9 H^9I BO. #^l Xfl 6 ^3^ 

(130)2 #71 ^ 7 §3^ (132)01 §3011 A'^ 751 XI °" (etch stopper layer)^A| W§£>& 

§ 7 L§j J f^,l ^^iq 3 " 200 *^ SS^I^ #^l 391 V 135t (132)2 500-2000 A 

3 Of (HL M 3 £2^01 «r£S3 715 23011 *#£|H □SIH #71 3 7 S3^ (132)21 £301 IeSS 
IDl^Xj UI0H3 #71 H 3 E2^K)I ^E^ #71 H 3 E2^ ^i^f3, SL £AIB 3 

y|OL ^l£ (136)7^ ^#^D. #71 « 3 E2^2 gEi^EI^ S^Si, TIN S Oih SKJOIQ. 
#^ SS2i SS^g ^1 AJ ^012 W HIE (128) S 2*r IHE (136)~ HIM Ef3 SI ^£3X1 2 = 
(□ISAISMI ^E^l 715 (lOO)Ofl SStr^ £2 ilESAi 

(SI 2 4'AIOJI) 

E 4a LHXI E 4e^ S &S2| d^*? 1 2 ^AfOIIOil U}^ ^SEJXI 2^/blM Er3S iHE^ ^#ofe 
3511 'S9 ^01^^ 33ES01Q. 

E <a§ S^r3, ^SjXl^EiMOl ^^£1^ &# §2J$^ 3JEI S35f (202)01 ^E^il 

715 (200)011 #71 ^E^ 715 (100) #iW&, B] 1 §2 n 4 (204), k 1 £2^ (206)7 3EJ 
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lg§| ^1999-Q0B4959 

J1UZ (208)01 01 gOfrSI S^S|2J OfSofOI #7| XO 1 33*1 (204) 

£ 0|* >{|0|e AfS&©gAI ^.g^H3t, £-71 M 2 SS^ (208)£ 1000-2000 A °J ^Dflg 7tf|£ 1^ 
"OIEK TflOIS SgcPI ^ I* AFS SS (photo-et chins process) 01 

Meixi^Eiesj ±2±/eeji°j 01* ?a ssoi ^tssch 

3 OSM, 5QO-1Q0OA2J 5=fllg 7tAIrr XD 3 ^PJSJOI BS3B 7IS" (200) SSOil @«@Q, #71 ffl 3 
§39,^ Ofl*J-e? SSOil SJoHAI S3 ±I^EJQiAI, £ 4a0fl EAIS HIS* 1101, TtiOIS (205) S fll 
2 SSSJ- (208)2J ^OD 3BIJ2 73 1 SS^ (104) £0|| TilQIM ^ISOIAJ (220)§O| ttggllh Ofi 

IDQI^ S3 (epitaxial growth process)^ mm AI0I2J g Q | £ 

4b0fl EAI2 U[2} aOL W- HflE (221)71- QllflL (active open spacing)OI 

1400AOIJ2. ?{|0|M S^S AWISI ii XBS SOW 2500A0II2, IBEZh 2^*01 500AEKQ 7rS*W. 
OiatJ" 7*S oHHIAJ, *0| &*if2J ^£ CH HOI £S ^£21 dl*r 4-6:100. 

#71 H^Sifl 71^(200) 3S01I£, CH^f 500-9000 A2J =Jflg 7}-X]£, §£Hg?j^S£A1 7I£S& 9 4 

Ug OIS^KM W EE (221 )S| SSOl kSi HIJDW, 29| *fl 4 SSSf (222)01 <*f2|2Ch 

^St!" SSSJ (E 4c £T2) #0il=, XII 5 3! 3B 6 SS^M (224) SI (226)01 ^S^Q. 

CT-SAC 5§§ 4>tfiSr7l Sltl" 5£ EXl^El PS (228)01 £ 4d9J- ITOI «S9Q. ^, 5BI0I 
Ol^OiX)^ #0fl=, 2DX|±Ei7r aTiEIH 3EIH §2^01 **£EI^ S3 #011 ~, 5S. 




(224)£ 500-200A2J ^MM im^r §3-^0112, ^71 M 6 32^ (226)^ 50O-2000 A2J 7hX|^ 
^^OIQ. 



^71 IBS (22B)m M?m ^. Xh7l SI Em & (?27)0| #^S| 3tfl$IX|£^ J$ 3£S5K3I «^SCf. 
01^, ^71 391 6 322| (226)01 it3H HHBrXI ^7| Xfl 3 HS^M ±|2tfrS, SL 4e0il SA|^ «■ 
OL 2 ^ HBH (230)7V HS^Ch 0171 Al. ^71 1» KHH (221)SLF ^71 2W- I8E (230)^ b|M E}?}/± 

(391 3 ^AlOfl) 

Si S= B m-^f ^ AIDS Oil COS M 3 ^AlOllOil CaB ^MBITH 2^/HI§ 2J^!g iHH7|- 

£ 5(H1 21CHAJ, 1*t SHE J302)7h ^^£|^ SS^ 1 ^AIMOfl mm £ 3a LHXI £ 3d2h §^5^ S 
t5SD. 3E^S, W EflS (302)7F E^^Ofl CH^ o\?\M ^efSQ. OHIU^^ 

^5 Oig^KM m MB (304) ^ 2*> fiHE (304)71-, £ SHI £AIS Hm ^01> ^S^Q. 01 

CH, 7«Q|E AfOISJ Z^OI 1400AOIH. XB«IO^«r ^JBI7h 2500AOIH, HEIH HUES AKJI2J Z.^ 

01 500AO|Bf 7hS9W. 01^ 7rSoK)|A{. ^01 SJ«f2| ^£ Qj a0 | ^£2| 
(4-6):IOia. 

(391 4 SAIN) 

£ 6S g gS2| tlUT^ ^AlOflOfl CE^ Xfl 4 ^AlOIDil CO-^ ^SEJA] 3^/H|E Bl£7^ 

£ SHI 2iCHA1, m HHE7I- ^^£1= J9I 2 gAIOtJIW £ 4a LH 7\ £ 4c2J- §i^>8 S«SQ. 

HEIHsL 731 4 ^AlOIIOfl OHh m HB£ (402)71- E9fl§0il CH^ 0|7|A| ^SjQ. 

WHl^ OIS^OI W ABE (402) ^011 BR£ (404 )7F ^^SQ. 0|Kfl, 731 3 ^AlW|£f 

22 SHHIAd ^SEJX) S^/d|E Eftl§ IBE7^3S OB, ^^Ul (4-6:1)0f| Ctf£|- IBE7I" 

310IQ. D P^OI, #2^ SS^SSAI S2^| (406)01 ^£H 7ie (400) 2 3 Oil $ CMP 

£e OflXC-Wff 5S0I1 SJoflAJ 2^ Bl£ (404)7^ hi^l OHJIhX] ^71 (406)01 ^1^^. £ 6011 £ 

AIS Hh2F 5S ^2>S0I 

& 731 I Um 4 ^AIOBMOS W£ HE «^ ^€ TH^^S §2JSr53 Cl^Sf 

Q. S!*, RAT-SAC S§ (731 1 3 » 3 ^A]DflB)a g^Ai W iffl£7f ^^EIH ZIEJH 2^ H£7h CT- 
SAC (AM £AJWI) £^ Oflffle?^ SS- (Si 3 ^AI0d)e Olg^KK W HE ^Ofl ^^^Cl. 

fHK|91^ SS- (7S 2 S 731 4 £Ai&Us)s SoBAJ 1^ iBE7f ^^EJH 3EJH W IBE^ 
CT-SAC %m m 2 MMW £~ Oflffle?M 55 (^1 4 ^AlQgjtHl 2J5BAI ^^=1Q. CT-SAC, RAT- 
SAC. Oflffl^M 2^01 3J01E 2 LHM ^£EI7] 3^/tilS E^g IHE7F 
^ Sir: 2^ ^sO| 0I7ID1I XDSIfth QSP^ ^ ^SsOI ^aO^ ^ 2i§^ 01 SOfSJ 

XIA'^ 7^M(H!7i XJ-g^fO- OfaSI, £ ^SOfl CE}g £2 HUE ^S0| HIM 

^MBIXI S^S £3 flKEOii *^|-C« SJgEISiXISh QS 01Ei7h73 ffld ^« S^OilE S|§i ^ 2ig 

^7|ti" UF9f SOL 70-71 S3 »S! (Ofl§ RAT-SAC, CT-SAC, OUDBj^ «S 5§)S 5^ 

01 blS Boi/^SEJX] 2=e S1E7F W HE2f 2tt BBES ^S^jQ. Ol^/W, RAT-SAC, CT-SAC. 
Qjlffl^^ 5S S Olh oHi&S OISSKH Xf7| 91 Hfl 0^71 £1^ ^ISi ^, 

TilOim S/JEJ ^SOI 2hA'Z|£|CHAl IlEEf WimJh 97|SJ^S A1S 9^EI^ 2!, IBE 37171- 

^OIM S^M AHDI2J a^SS «ftTEIS 53. HBESU- CTSfl 71501 S7I5JSS 2SEJXI 21 (not- 
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@]010 



open), BCW ZJSJ 0K3 ^2.^ 2!S* 37132! pig, s 0 | ^flU 4= SJCh 

1. 31 I 19St£S HH£M0| t*£S t»Ei9 7IE^ SISofe EPlfiF; 

m 1 s tfTi esai 7iss s= a t ebbm *ssKr episi; 

£^7I SI 1 gaSKM ki£|£= HEJJ1 £7i AIOIOO© W» 2*Es| #71 « 1 ESSjg «|2»KM 

?ai i aiEg «£*fe Ef?a»: 

£7| SI 1 ABE 2 291 SI 1 S£ Si Z 5! SI 3 gas^s ^£Sfe e?B2fc 

£>7I SI 1 EB Elf k^Ai?l7l SiSt 5tS 2J1*I±^ HH@# £71 HH£M £^3 #71 SJ 3 ISS* £HH] * 
£&h^ EPOffJ; 

#71 5£ OlXl^M HHSw Db3S AtSftKX £71 SI 1 HE7I- h:SH UBHW #7| SI 3 S SI 2 S3 

#71 5£ aiXI^EI SH@S XO*]- £71 ?S 1 IIBE S £71 33 3 SS^g S= SI 2 
Sir EM S!; 

#71 si 2 ggefoi igs wvm £71 SI 2 SS^S *J2tfKH SI 2 HEM *i£m=: ewe satfe 

^^2. 33 I *H)|| SiCHAI, 

#71 si 1 a si 2 hkes^ cibsi ±seixi a^/uim ei-ejg sans a* sreafe &s.w s*n as 

U^3. SI 1 ttOII SiCHAi, 

£71 SI 1 E*)^ OJ^ 6 3000-7000 A 2| <=J}fl# 7**1= M5J £E|^£S ££E1£L £71 mm £!EI££ 

cis as2j Eaei/±£±s> ss& g^gs Esarr essi 3*121 sis 

S^t? 4. 33 I WO SiCHAI, 

£71 SI 2 SS!9>g Q|ef 50A-200A2I J=JJ1M 7OT£ Sf£EI£ e&XO *tf|2J 3S3 

5. SI I «J m SUMAI. 

£71 331 3 SSS*g CH^f 500-2000 A 2] «=Jflg 7OT~ tfS[ 0 42g **£E|= S>E3« 9*1 2| 3312 

6. 31 1 *M SiOiAJ, 

£71 Si 2 SS!5>S £71 3 «SS« a^WS S&M WH-:±gM (etch-stopper)SAJ STS&fe 
?. a 1 *KMI ^OiAl, 

S^Si Jf vSr 01,91 ""^ ™ 75 1 ssst# ^ 

8. 33 J Wfl adAI. 
£71 SI 2 E3°ia mZ\ ^aiS. ^^Sj. E^ TiNH^ **2EI^ S^|S| XOi ^. 

€?&9. 33 1 «0fl SiOIAI, 

£71 SI 2 EflE= CMP 33, Ofl^-^l S3, E^ CMP 3 OflxHttJ OieoW £71 SI 2 EE 2*3 ^ 

Z^SS^I ^££ie B^E^I §*|2J S12 ^e. 

10. SI 1 S2S[£S e&WE) 7H2I HH^IOI *«S «*E3fl 715^ SlSofe &TI2f; 
>m^^oi o^iijEH^ ^g-3SS 0IS*K« £71 HH^e AfOIOil SI 1 ES IHEg ^£m~ WiSf; 
£71 715 Saw 2 aaew *2o^ &?tl2W 

£71 SI 1 E2 5H^7h h^W \BWn £71 SI 2 A'^fe B»2f: 

£•71 S^Etl 715 3908 33 3 S SI 4 SSSgg B3|2f; 

£71 SI t ES HHE1 !r.^A|?l7l 5£ EflXI^M £7t HHdl £^5J £-71 39 4 SSS^ £ 

Ofl «£ofe 

£71 5g fllAI^ B8§!# Q^HS Afg*K)t £71 3 1 ES IfflE7^ bi^S DO!-*] £71 SI 4 SI ^ 3 
£71 SI 1 E2 HUE Si £71 SI 4 SSSfS S~ £2^s ^£S^ 

£71 JI 4 SS9|0i hidw £-71 E2^M ^^KM SI Z E£! HES ^£*^ &3«g 

«hESI &x|2| THIS ^S. 

11. si totwi aaAi, 

£71 ^ HHdl leUWte 4^71 33 \ 7f0|s ^lH10|A12h mm B9BM 5^K>I ^££J= B 
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-•hMT 12. SI 1Q*HK SiOiA], 
#71 Jfl 1 a 331 2 ES BBHSS #71 eJ-£SI S*J7]- CIB SXIi! OH ±£Ej7Q £}2ie #71 

a?«r 13. a io «m sum, 

#71 HI 2 S2t g2^o SAi ArSQ = CH^f 5QQA-5,00OA2j <=Jjy§ 7r*l^ tftrS[©£ *&S3 

14. Ml 10t,HH 2101 Al, 

#71 Mi 3 01 Sf 50 A -200 A 2] =DflB 7KKIS HS^OIH, 291 331 4 CH^f 500 A - 

2,0O0A2J ^flflg 7 r *l= BEifl §*|SJ 

15. n 14*HH 2JQIAL 

#7! M 3 29*^ #7! 4 aS^i SBHHI (etch-stopper)SAI SJgSfe 

S9« 16. IS^S s£WS! ^4 7H°J HH3M01 £?£fl 71 5"^ Hi^Sr^ BTSSf: 

#71 ggsi- a #71 BhSJffl 71 £^ S= ES^m 3*|9i; 

#71 §32^01 i§£JIl Z12|j2 #71 HH£M ArOIOflEi" fefOI- 2JEH #71 £3*^ ^ztfrCH M 1 HBEM 

sgsfe B?a a; 

Qflu1 E -^ OlgSFOI #71 timmsi #^S0l SSIXI &£«* #71 Tffl 1 HBE #0il M 2 uBE^ 

^Ssfe EttflM Sfeltfe »£« S*J2J »5 *g^. 

f^f* 17. a 16IHHI 2J01A1, 

#71 331 1 a H 2 IEhS #71 #Ex|] &XJ7f CIS §21IJ Ufi iEEJ^I 3^ 9 blE ErSJS #71 ^ 
£391 7I5HH SSSfe £3 HHESA1 ^Sofe X8£ SB, 

i^** 18. 731 1 H2!^2S KWffl ^ 7H°J HHdMQI 333 B*E*fl 715^ &7||2f; 

1» OflEie?^ #§ SSi 0lgSK3| #7| HH£^ ArOlOfl fl| 1 £2 IBEM S*#Sr^ SPI2*; 

#71 St£*0 715 E90fl *S 2 EPII9J; 

#71 331 1 £2 BBE7r in^H UHErA] #71 *fl 2 B^I2f: 

2^- OflKl^j^ ^# 5S§ OI^FOI #71 «Hd#2j #^301 9^1X1 S^£^ #7| ^1 1 £3 iifiE #CHI ^1 

2 £3 Sep «#o>£ e?y a; 

#71 ei£a 71 e 33« ^ 3 g^S,^ «^ #71 33! 2 ES HHE7I- bigH tUDI-XI #7| X-fl 3 § 
g^?tr 19. M SiOiAl, 

#71 331 2 §3°^ #Zt ^S^^AI AfgSJ^ CH^f 500A-5,0O)Aei ^Bflg 7W^ tflf^£S ^#£J 
2D. \B*m %LO\M, 

#71 331 1 a J9I 2 E3 HIEM^ #71 eJSifl #xi7h QH (H ^SEI^I a Ul^ ^213 # 

71 fiJ-SH 7I5HW 3SSEr E3 IBEMAJ ^ge^ flli 
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